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Objectives
• To carry out an extensive literature review of available data on T. gondii in meat of the main livestock species.
• To perform experimental studies on T. gondii in meat-producing livestock species in the EU.
Main Livestock species:
Cattle Sheep & Goat Horses Pigs Chicken Turkey
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To carry out an extensive literature search and review of available data on T. gondii in meat of the main livestock species.
1. The anatomical distribution of the cysts in meat and other edible tissues, to inform the optimal sampling choice(s) for slaughtered animals for optimisation of detection (WP2) 2. Available methods for detecting the presence and infectivity of T. gondii cysts, including their sensitivity and specificity (WP2) 3. Relationship between seroprevalence in the main livestock species and presence and infectivity of T. gondii cysts in their meat and other edible tissues (WP2)
4. Risk factors for T. gondii infection in the main livestock species:
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To perform experimental studies on T. gondii in meat-producing livestock species in the EU based on data gaps in the literature. • Further studies are necessary to solve conflicting findings and to complete knowledge. There is a need for experimental studies to confirm the validity of findings of cross-sectional studies.
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Objective 2
To perform experimental studies on T. gondii in meat-producing livestock species in the EU based on data gaps in the literature. 
Conclusions
• T. gondii has been detected in 13 out of 402 cattle and in 6 of these detection was based on mouse bioassay (1.6%), indicating the presence of viable parasites.
• The data are not suitable to compare the parasite load in liver and diaphragm or the performance of mouse bioassay and MC-PCR, but the number of parasites appears to be low in bovine liver and diaphragm.
• MAT appears unsuitable to obtain an estimate of the prevalence of viable T. gondii in cattle and does not provide an indication of the risk for consumers.
• The discordance is present whichever direct detection method is considered, and could not be resolved by the use of other serological assays. For that reason, the lack of concordance between methods likely represents a true lack of correlation between the presence of antibodies and the presence of (viable) T. gondii in cattle. 
• After oral inoculation with 10 6 oocysts of calves, both viable T. gondii and DNA were detected in various tissues including meat cuts.
• Semitendinosus and tongue gave consistent mouse bioassay results and were among the samples with lower Cq-values in MC-PCR, but many other tissues of pool 2 also tested positive in both methods, therefore no clear predilection sites were identified. 
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Vaccination and challenge in sheep
• T. gondii DNA was present at similar concentrations in various edible tissues of oocyst and tissue cyst inoculated lambs.
• Vaccination using S48-strain tachyzoites reduces parasite load in edible tissues of lambs. Conclusions horses
• 11.6% of horses were considered positive by direct detection, 4.2% by mouse bioassay, indicating the presence of viable tissue cysts.
• There was a lack of concordance between MAT and direct detection of T. gondii. Kappa-values with 95%CI
• Substantial concordance between direct and indirect detection Risk factors
• No bioassay positive hen was identified on large organic farms.
• In univariate analysis, variables related to the presence of domestic cats on farm, the use of cats for rodent control, a low chicken density on the chicken run and other variables linked to the small size of the farm were associated with a >20% seroprevalence (ELISA) on the farm. Chickens Turkeys
• Chickens: heart and brain significant higher load than other tissues • Turkeys: brain higher than heart, both higher than other tissues Relationship between indirect and direct detection T. gondii
• The detection of antibodies appears to be useful to estimate the extent of viable T. gondii in pigs and poultry. However, viable T. gondii was also detected in <10% of seronegative pigs and chickens, therefore serological screening can not be used to declare the meat of individual animals as T. gondii-free.
• MAT-based detection of antibodies (possibly serological screening in general) is not recommended as an indicator of the presence of viable T. gondii in cattle and horses.
• In cattle and horses direct detection methods are preferred. • Cats are considered main risk factor studies in goats and poultry • Indoor-housed dairy goats seroprevalence appears to be relatively low. The presence of cats was associated with increased on-farm seroprevalence.
• For laying hens with outdoor access in Germany, the risk of T.
gondii infection was higher in backyard systems or at small farms compared to large farms.
• Experimentally, vaccination with S48-strain T. gondii has been shown to reduce or prevent tissue cyst development in sheep and pigs.
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Recommendations
Relationship between indirect and direct detection
• For pigs, poultry and small ruminants serological screening can be used to identify high risk herds or animals. However, a negative result in an indirect test can not be used to guarantee that the meat is safe.
• With currently available serological methods, implementation of serological screening to identify high risk herds or animals is not considered useful for cattle and horses.
• In sheep vaccination status should be considered if serological testing would be implemented to identify high risk herds or animals.
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Recommendations Anatomical distribution
• Further experimental studies for the purpose of studying the anatomical distribution in cattle are not advised unless more sensitive methods will become available
• Experimental infection in horses is needed to study anatomical distribution and identify preferred tissues for testing.
• Direct testing of a predilection site (brain and heart) in pigs, small ruminants and poultry will make most efficient use of resources to determine the prevalence of animals harbouring tissue cysts.
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Recommendations
Risk factors
• Risk factors in cattle and horses studies should be based on a direct rather than on currently available indirect detection methods.
• Housing information is unlikely to be useful for risk classification in indoor kept goats.
• The possibility to reduce T. gondii transmission to consumers by vaccination of sheep and pigs should be further evaluated.
• Intervention studies are needed to determine the effectiveness of preventing exposure to risk factors
